INTRODUCTION
In this paper we study the large deformation of a closed nonlinearly elastic spherical shell produced by an external pressure field generated by the steady, irrotational, axisymmetric flow of an incompressible, inviscid fluid. (With very little additional work all our results can be extended to shells with any closed axisymmetric reference shape). The flow is assumed to have a prescribed velocity U and pressure P at infinity. We describe the deformation of these shells with a geometrically exact theory (ef [19] ) that accounts for flexure, compression, and shear. We allow the material properties of the shell to be described by a very general class of nonlinear constitutive relations.
We begin our analysis by observing that U, P, and the deformed shape of the shell uniquely determine the velocity field of the steady exterior flow. We show that the velocity of the flow on the shell depends continuously and compactly on the function describing the shape of the outer surface of the shell. We then use Bernoulli's theorem to express the
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pressure field on the shell in terms of U, P, and the velocity field on the shell. We substitute this pressure into the equilibrium equtions for the elastic shell. We transform these equations into a fixed-point equation for the shape, involving a family of compact operators and depending parametrically upon U and P. We apply a generalization of the Global Implicit Function Theorem of [3] to these equations to deduce the existence of connected families of solutions. In this program we encounter serious technical difficulties in showing that the pressure on the shell depends continuously and compactly on an appropriate function describing the shape and in constructing a suitable fixed point equation. To handle the first of these difficulties (which can be ignored in the study of flows past rigid bodies) we could develop and exploit refined results from potential theory. We are able to shortcut this lengthy process by using a variety of Schauder estimates (which, at bottom, rest on potential-theoretic arguments) together with a construction relying on a conformal mapping. In Section 7, we sketch the steps needed for a direct proof of compactness by using potential theory.
Thus we replace the coupled problem for the deformation of the shell and the external flow of the fluid with a single problem for the deformation of the shell in which the pressure field on it depends nonlocally on its shape. One of the goals of this paper is to develop effective methods for treating well-set nonlinear problems from mechanics with such nonlocal terms. (The corresponding problem for the two-dimensional flow past a ring was solved in [ 13] by using conformal mapping theory. Its We now replace the left-hand sides of (3.22) with the left-hand sides of (3.12), we substitute (3 . 21 ) into the right-hand sides of (3 . 22), we substitute (3.20) into the resulting form of the right-hand sides of (3.22 ( [3] , is proved in [13] . The statement about topological dimension follows from the treatment of [2] . [ 19] proved that the operators g and g2 of (3 . 23) are continuously differentiable on {v: (v The first-statement of this proposition is proved by [11] . The remaining statements are derived from the work of [22] by [13] . (~~ (1, R1) ) Then there exists a constant c > 0 depending only on q, cl, R1 such that for every solution u E W2, q (~3 (l, R1)) of (6 .14 a) on ~3 (1, R1).
Proof -The one difficulty with this proof is that the coefficients of the lower-order terms in (6 .14 a) need not be continuous. We use standard methods. By combining Theorem 8 . 2 of [14] with Theorem 3 . 28 of [21] we obtain the standard a priori estimate for the Laplace operator that there is a constant c > 0 such that for every Since q > 3, it follows that wheñ e(0,1 2014 (3/q)) the space W2, q (~ 3 ( 1, R1)) can be continuously embedded into which in turn is compactly embedded into By imitating Troianello The details of this proof, which are lengthy, are given by [10] , Chap. 11.
